Index of Watershed Indicators:
An Overview

U.S. Environmental Protection Agency
Office of Wetlands, Oceans, and Watersheds

Table of Contents

(a10g0 70 (Ulo: 1T 0] o [T 1
QuEStioNS aNd ANSWEN'S .......oeeeeuveeerieecreee e 3
Flow Charts for the Indicator Data Process................ 9

Methodology for Source Water Condition for

Drinking WELer ........cccoceieeienieneeee e 35
Methodology for Watershed Condition .................... 37
Methodology for Watershed Vulnerability................ 38

Revised: August 2002




Introduction

The Index is a compilation of information on the "health" of aguatic resources in the United
States. Just as a physician might take your temperature and your blood pressure, check your
pulse, listen to your heart beat and respiration, evaluate your weight compared to your height,
etc., the Index looks a a variety of indicators that point to whether rivers, lakes, streams,
wetlands and coastal areas are "well" or "ailing" and whether activities on the surrounding lands
that affect our waters are placing them at risk.

The Index is based on the June 1996, Indicators of Water Quality in the United States, developed
by EPA in partnership with States, Tribes, private organizations, and other Federal Agencies.
The Indicators Report presents 18 National indicators of the "health" of our water resources. The
Index of Watershed Indicators evaluates a similar set of indicators for each of 2,111 watersheds,
or " units" in the 48 states (Alaska, Hawaii, and Puerto Rico are currently being added to the
Index.) will added in future versions of the Index.)

Objectives
In undertaking this project, EPA had several objectivesin mind:

First, to develop a more complete descriptive technique for characterizing the condition and
vulnerability of water resources nationally than has been available previously.

Second, to make this information available in away that would inform and inspire Americans to
learn more about their water resources, what affects those resources, and how to protect and
restore them for our use and enjoyment and that of future generations. Along with the companion
application, Surf Y our Watershed, IWI can be a stimulus for actions within watersheds and a
mechanism for exchanging information between watersheds on effective strategies and
techniques.

We also wanted to create atool to help water quality management professionals make better
decisions on strategies and priorities for environmental programs.

Finally we wanted to establish a national baseline on the condition and vulnerability of aquatic
resources that could be used over time to help us measure progress toward the goal that all
watersheds be healthy and productive places.



Questions and Answers
What is a Watershed?

A watershed isthe land areathat drains to a waterbody and affects its flow, water level, loadings
of pollutants, etc. In both areal and figurative sense, alake or river isareflection of its
watershed. EPA's Office of Water, along with many local groups and State agencies

has been emphasizing the importance of organizing water quality improvement efforts on a
watershed basis.

Watersheds are defined in nature by topography. The US Geological Survey has developed a
Hydrologic Unit Classification (HUC) System of watersheds at various scales and mapped these
watersheds. The IWI is depicted at the "eight-digit scale -- the smallest nationally consistent set
of watershedsin the HUC system.” For more information on watershed management, see the
EPA Watershed web site and the document Why watersheds.

What are the Indicators?

Thefirst version of the Index of Watershed Indicators, released October 1997, uses fifteen
indicators, sometimes referred to as "data layers.” These were selected based their
appropriateness to the IWI objectives, their relatively uniform availability across the
nation, and the ability to depict them at the eight-digit Hydrologic Unit Code (HUC) scale.
Seven of the indicators are related to the condition of the aquatic resources and eight are
related to vulnerability -- conditions or activities that may place stress on the resources,
though perhaps not to the point that its values or functions are currently impaired.

We are working to add additional indicators such as biological integrity, terrestrial condition,
ground water, and air deposition to the IWI. Thiswill help round out the picture we paint of
watershed health. We are also working to add indicators which tell us what the programmeatic
response of agencies and individual s has been to the conditions of water resources.

The Condition Indicators

1.Assessed Rivers Meeting All Designated Uses Established by State or Tribal
Water Quality Standards (305(b)) - Information reported by Tribes and States on
the percentage of waters within the watershed that meet all uses established for
those waters as reported in 1994 or 1996 reports to EPA under the Clean Water
Act section 305(b).

2.Fish and Wildlife Consumption Advisories - Recommendations by Tribes or
States to restrict consumption of locally harvested fish or game due to the
presence of contaminants. (National Listing of Fish and Wildlife Consumption
Advisories)



3.Indicators of Source Water Quality for Drinking Water Systems - Three data sets
combined to provide a partial picture of the condition of rivers, lakes/reservoirs,
and ground waters used by public drinking water systems- a) State's assessment of
surface waters meeting "water supply" designated use (305(b)); b) water system
treatment and violation data appropriate to use as surrogates of source water
condition (SDWIYS); and c¢) occurrence at significant levelsin source water of
chemicals regulated under the Safe Drinking Water Act (STORET).

4.Contaminated Sediments - The level of potential risk to human health and the
environment from sediment chemical analysis, sediment toxicity data, and fish
tissue residue data. [(National Sediment Inventory)]

5.Ambient Water Quality Data - Four Toxic Pollutants - Ambient water quality
data showing percent exceedences of national criterialevels, over asix year
period (1990-1996), of copper, chromium (hexavalent), nickel, and zinc.
(STORET)

6.Ambient Water Quality Data - Four Conventional Pollutants - Ambient water
quality data showing percent exceedences of national reference levels, over asix
year period (1990-1996), of ammonia, dissolved oxygen, phosphorous, and pH.
(STORET)

7.Wetland Loss Index - Percentage | osses of wetlands over an historic period
(1870-1980) and more recently (1986-1996). (US Fish and Wildlife Service
National Wetland Inventory and Natural Resources Conservation Service
National Resource Inventory )

The Vulnerability Indicators

8.Aquatic/Wetland Species at Risk - Watersheds with high occurrences of species
at risk. (The Nature Conservancy/State Heritage Database ).

9.Pollutant Loads Discharged Above Permitted Discharge Limits - Toxic
Pollutants - Discharges over a one year period for toxic pollutants are combined
and expressed as a percentage above or below the total discharges allowed under
the National Pollutant Discharge Elimination System (NPDES) permitted amount.
(EPA's Permit Compliance System )

10.Pollutant Loads Discharged Above Permitted Discharge Limits -Conventional
Pollutants - Discharges over a one year period for conventional pollutants are
combined and expressed as a percentage above or below the total discharges
allowed under the National Pollutant Discharge Elimination System (NPDEYS)
permitted amount. (EPA's Permit Compliance System)



11.Urban Runoff Potentia - The potential for urban runoff impactsis estimated
based on the percentage of impervious surface in the watershed (roads, paved
parking, roofs, etc.)

12.Index of Agricultural Runoff Potential - A composite index comprised of a) a
nitrogen runoff potential index, b) modeled sediment delivery to rivers and
streams, and ¢) a pesticide runoff potential index. (Natural Resources
Conservation Service and National Resources Inventory. For more information
about agricultural pollution potential and what farmers are doing aabout it, see the
Natural Resources Conservation Service's State of the Land.

13.Population Change - Population growth rate as a surrogate of many
stress-producing activities from urbanization (Census Bureau )

14.Hydrologic Modification - Dams - Thisindex shows relative reservoir
impoundment volume in the watershed. The process of impounding streams
changes their characteristics and the reservoirs and lakes formed in the process
can be more susceptible to pollution stress. (Corps of Engineers)

15.Estuarine Pollution Susceptibility Index - This measures an estuary's
susceptibility to pollution based on its physical characteristics and the propensity
to concentrate pollutants.(National Oceanic and Atmospheric Administration)

Why is my watershed gray (why is my watershed in the insufficient data category)?

The Index of Watershed Indicators makes use of data collected at specific sites across the
country. More data are available in some watersheds than others. In order to ensure that sufficient
data exist to make avalid judgment of aquatic resource health, U.S. EPA set threshold levelsfor
the number of indicators needed to categorize watersheds. For the condition assessment,
watersheds must have information for at least four of the seven indicators. For the vulnerability
assessment, at least six of the eight indicators are required.

In watersheds which fall short of these threshold requirements, the IWI categorizes them as
having "insufficient data." These appear gray on the national characterization map. It isimportant
to note that this categorization does not necessarily mean that there are no data available for the
watershed. Information for those indicators with datais still portrayed on the individual data
layer maps and on the individual IWI watershed profilein Surf Y our Watershed
(http://www.epa.gov/iwi/).

Individual indicators also have threshold levels for determining whether sufficient data exists for
anaysisinthe IWI. A watershed painted gray on an individual datalayer map does not mean that
there are NO data, but rather that insufficient data exist for the purposes of the Index of



Watershed Indicators.
What is the overall quality of America's aquatic resources?

The Index of Watershed Indicators (IWI) shows that:

15% of our watersheds nationally have relatively good water quality;
36% have moderate problems;

22% of the watersheds have more serious water quality; and

27% do not have enough information to be characterized.

1in 15 watersheds nationally is also highly vulnerable to further degradation.

What is the difference between condition and vulnerability?
The IWI assesses two different aspects of aguatic resource health: condition and vulnerability.

Condition indicators are designed to show existing water quality across the country. These
indicators include such things as waters meeting state or tribal designated uses, contaminated
sediments, ambient water quality, and wetlands | oss.

Vulnerability indicators are designed to indicate where pollution discharges and other activities
put pressure on the watershed. These could cause future problems to occur. Activitiesin this
category include such things as pollutant loads discharged in excess of permitted levels, pollution
potential from urban and agricultural lands, and changes in human population levels.

How does this information compare with my state's water quality report?

States are required to submit reports of water quality to EPA in even numbered years. These are
often called section 305(b) reports. The IWI uses the state and tribal 305(b) report information on
waters meeting their designated use as the most important indicator. This 305(b) water quality
information is weighted more heavily than the other indicators to emphasize its importance. In
the absence of sufficient 305(b) information in a watershed, the other six indicators of watershed
condition are weighted more heavily to make up for this deficiency.

Because the IWI supplements the state and tribal water quality assessments with additional
information, the two reports may not be exactly the same.



How can citizens use the IWI?

The IWI is an excellent example of how the government can provide information for the public's
use in watershed protection and restoration.

The Index not only categorizes watersheds based on their overall aguatic health, but also
provides more detailed information on 15 separate indicators at both national and local scales.

Interested citizens can, for instance, see where the contamination is, what the major sources are,
whether discharge permit holders are in compliance, and where data are missing, and how one
watershed compares to others. Detailed text describes the significance of the data, and it can be
downloaded from the Internet.

How are indicators values and the overall index calculated?

For each condition indicator, values were selected which, in EPA's professional judgement,
represent an appropriate basis to describe the aguatic resources within the watershed as having
good quality, fewer problems or more problems. Similarly, for each vulnerability indicator, the
Agency selected values that we believe are appropriate to differentiate "lower” from "higher"
vulnerability. For most indicators we established a minimum number of observations necessary
to assign a"score." In aggregating the 15 Indicatorsinto the overal Index, Indicator #1, Assessed
Rivers Meeting All Designated Use, is weighted more heavily than other Indicators because it is
a comprehensive assessment and EPA believes considerable weight should be given to the
State/Tribal 305(b) assessment process. All other indicators are weighted equally. Where thereis
insufficient data for a particular indicator we will display that on the map and present it in the
Profile. At least 10 of the 15 data layers must be present to calculate the overall index for any
given watershed. If Indicator #1 is not available, the values of the other indicators of condition
are multiplied by three to derive an Index score.

How does the source water conditions for drinking water systems indicator relate to source
water assessments required by the Safe Drinking Water Act?

The IWI includes a separate source water assessment data layer which combines three data sets
into asingle index to characterize source water condition. The IWI can be an initial tool for
conducting source water assessments and implementing source water protection programs. Both
IWI and the Surf website provide state and tribal drinking water quality managers access to
information not readily available anywhere else. The IWI is not a substitute for state source water
assessments that are currently being developed in the states or required by the Safe Drinking
Water Act.

The IWI provides a watershed-level assessment of the condition and vulnerability of the water



resources. The source water delineations and assessments will supplement existing data sources
and provide for the first time a comprehensive characterization of the risk to drinking water
sources in the watershed. Thiswill allow EPA and states to better target CWA program resources
to address watersheds at risk.

How will the EPA use the IWI to improve watershed management?

EPA won't do it alone. EPA works through partnerships with states, tribes and other federal
agencies, and locals watershed organizations. Several federal, state and nongovernmental
organizations contributed to this Index. These same agencies share in our past water quality
successes and will continue to be involved in overcoming the water quality problems the IWI
bringsto light. The IWI maps will help coordinate and target agency programs or alter the mix of
activities they support.

The IWI isintended to focus the resources of government programs and the public appropriately
on watershed problems, and we expect our future efforts will make use of the IWI formats.

What is the relationship between the Index of Watershed Indicators and state 303(d) lists
under the Clean Water Act?

The Clean Water Act requires states and authorized tribes to list waters for which point source
technol ogy-based limits are not enough to restore and protect water quality. States and tribes then
prioritize these impaired waters and submit their "303(d) Lists' to USEPA.

At thistime, the Index of Watershed Indicators does not directly take into account waters placed
on astate 303(d) list under the Clean Water Act. However, the IWI and 303(d) lists do make use
of some of the same information. When state 303(d) lists are geo-referenced in the future, the
IWI will be able to better reflect this information.

The Data Behind the IWI

Y ou can access the data used to develop the national maps by going to the Environmental
Information Management System (http://oaspub.epa.gov/eims/eimsstart ). Click the “Enter
EIMS’ button and then search by map title.




Flowcharts for Indicator Data Processes - Version 1.3

1 - Better WQ, Low Vulnerability

2 - Better W(Q, High Vulnerability

3 - Less Serious WQ Problems, Low Vulnerability
4 - Less Serious W) Problems, High Vulnerability
5 - More Serious WQ Problems, Low Vulnerability
6 - More Serious WQ Problems, High Vulnerability
7 - Data Sufficiency Threshold Not Met
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Data Layer 2 (weight = 1x) Data Layer 6 (weight = 1x) Data Layer 9 (weight = 1x)  Data Layer 13 (weight = 1x)
Data Layer 3 {(weight =1x) Data Layer 7 (weight = 1x) Data Layer 10 (weight =1x) Data Layer 14 (weight = 1x)
Data Layer 4 (weight = 1x) Data Layer 11 (weight = 1x) Data Layer 15 (weight = 1x)
{(Weight =3x iz usedif data layer 1 iz not available) Data Layer 16 (weight = 1x)
CONDITION VULNERABILITY

0. National Watershed Characterization (Data Layer 0)



Flowcharts for Indicator Data Processes - Version 1.3

Map 1 — Assessed Rivers, Lakes, and Estuaries Meeting All
Designated Uses

Score 00 80-100 % meeting all uses
Score 1 5079 %%

Score 2: 2049 %%
Score 3 < 20%

Merge 3T-HUC 5 and Waterhody Types:
1) Average smoall and large lake percentages at IT-HUC lewel.

20 Create river, combined lake, and estuary HUC percentages by averaging 3T-HU Cs for
tivers, combined lakes, and estuaries, respectively.

30 Create overall HUC percentage by averaging river, combined lake,and estuary HOC
percentages.

& ssess Data Bufficiency:
1) Atleast 20 % of the State-CU river miles moust be aseessed If lessthan 20% are assessed, none of
the assessm ent data for the State- CTT isused.

&) Large lakes are considered unique waterbodies and thias do not reguire a data sfficiency check.

3 Atleast 20 % of the State-CTT small lake actes must be assessed. If less than 20% are assessed,
none of the assessm ent data for the Btate-CU isused.

4y Estuaries are considered un gque waterbodies and thus do not require a data sufficiency check..

Additional Data Processing

13 Determine % of assessed river miles that meet all uses by State-CUL

21 Determine %% of assessed large lakes acres (lakes »=2000) surface acres that meet all nses
by State-CUJ

31 Determine % of azsessed small lake acres (lakes <2000) surface acres that meet all uses by
State-CU

4y Determine %% of assessed estuary acres that meet all uses by Stae-CU

Fully supporting or threatened 1z considered meeting, and partially or not supporting s
constdered not meeting orimpatred.

Data Source:

Mational Assessment Database (MAD)
Use Latest Information hetween 1994 and 1996,
USEFA — OWOW

s— Data Owner — . of

Motes: 1) A State-C1J 15 the portion of a CU contained in a single State,
2) Coastlines instead or rivers are used for Hawaii

1. Assessed Rivers, Lakes, and Estuaries* Meeting All Designated Uses Set in State/Tribal
Water Quality Standards 1994/1996 Using Latest State Information

10



Flowcharts for Indicator Data Processes - Version 1.3

Additional Data Processing

A—Cata Cwner ——pw

Map 2 — Fish Consumption Advisory

Score 00 Mo achve adwisory (but state reports that the waters are momtored)
Seore 10 Limits on Fish Conswmption (1 ormore adwvisories)
Seoore 20 Mo Fish Consumption (1 or more adwisories)

All states contacted by EFA to determine where waters are momtored butno
advizsories were 1ssued

Zurn number and type of advisory by CU

Assess Data Sufficency: Statewnde adwisones are removed from indiwvidual CU7s
1fthe fish speces does not exmstin watershed

Summarize advisones by O Mote that statewide adwizories are
added to every CTT in the state

|

Hational Listing of Fish Consumption &dvisones
(1997) USEPA — OST

2. Fish and Wildlife Consumption Advisories 1997
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Flowcharts for Indicator Data Processes - Version 1.3

Additional Data Pracessing

Map 3: Indicators of Source Water Condition for
Drinking Water Systems

Score 0 Mo significant source water imp airment identified
Zcore 1 Partial source water imp arment identified
Score 2: Significant source weater imp airrment identified

Calculate cormposite score by applying scoring rule described in the following tahle
STORET | SDWIS § Column 3 | Column 4 305k | Map 3 Rollup

Column 1§ ColumnZ H : Columi 5 oluma &
OnMap 3¢ i FOnMap | Then The | [fthe Al IF On
1] PIntermediate | resulting Ilap 3a The H
P the Color is | Beore 1 is P Bcore 1 s Color s mediate Soore !
: P [Eimpleuse | iz ;
{ of worst
H : score]
Insmafficient Inmafficient Insafficient Inmaf ficient Inzafficient
Diata i Data P Data ; Data Drata
: Crreety u] Gireenn
f v ellow 1 Vellow

T ellowr Y ellow

Purple

: Furple

P reen Chreen

|V ellow Y ellowr

Mlap 3a Score

Mlap 3b Score
Mlap 3c Score

3. Indicators of Source Water Condition for Drinking Water Systems 1990-1997
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Flowcharts for Indicator Data Processes - Version 1.3

Additional Data Processing

" |
|

d— Data Cwiner ——jm

Map 3a — Rivers and Lakes Supporting Drinking Water Uses

Score 0; 80-100 % meeting al uses
seore 1D 50-79 %4

Score 20 < 50%%

Calculate the %% assessed rivers and lates meeting dinking water use by CU
{(#rivers meeting + # lakes meeting) / (# rivers assessed + #lalces assessed)

Dretermine the number of nvers and lakes assessed for danking water use in each
CTJ. Sum the number of rivers and lakes which meet the drinking water use for all
rmles and acres, respectively, for each CTUL Fully supporting or threatened 15
constdered meeting, and partially or not supporting 15 conadered not meeting

Assess Data Bufficiency:. &ll avalable data are used I

Data Source:
Mational &ssessment Database (MAD)
Use Latest Information between 1994 and 1994,

USERA — OWOW

3a. River and Lakes Supporting Drinking Water Uses 1994/1996
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Flowcharts for Indicator Data Processes - Version 1.3

Map 3b — Surrogates of Source Water Condition

Score 00 0-10% of CWE population
Score 10 11-50%%

Score 2 F S0%

Calculate %% population served by CWS with
violations or with treatment by CTU

&

Assess Data Sufficency: Watersheds wath no wiolations or treatment are not scored I

Caloulate population ofall CWE in violation or with treatmentin CU I

Calculate total population served by al CWSin CTJ

Additional Data Processing

Locate CWS by CU based on available locational data from
SDWIS (lat-long, zip code of CWS address - not legal entity
address, county served) or from other sources oflat-long data

4l
|

Diata Source:
Safe Drinlang Water Infornation System (SDWIS)
June 1998 Retrieval

USERA — QOGWDW

dH——Data Cwner —p

3b. Surrogates of Source Water Condition 1991-1996
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Flowcharts for Indicator Data Processes - Version 1.3

Map 3¢ — Occurrence of chemicals in Surface and Groundwater

Secore 00 =5% of samples exceeded 0.5 MCL
Score 1: 5-25 9%

Score 2 25%%

Calculate %% of samples that exceeded 0.5 MCL by CUI
T

fssess Data Sufficiency: Watershed should have at least 20 samples and mintnum
of 5 sites to be scored

Y

Calculate total number of samples in CUT I

Caleulate number of samples in wiolation in CU I

FY

|

Locate samples by C1J I

Retneve samples corresponding to contarninants
regulated under ST A

T

Additional Data Processing

Drata Source:

Storage and Retrieval Database (2TORET)
1990-1597
TTSEPA- OWWOWT

—Ciata Cvmer —e o

3c. Occurance of Chemicals in Surface and Ground Waters that are Regulated
in Drinking Water 1990-1997
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Flowcharts for Indicator Data Processes - Version 1.3

o—— Data Owner —pw 44— Additional Data Processing —————

Map 4 — Contaminated sediments

Seore 00 Inconclusive data
Score 1: Moderate degree of concern
Seore 20 High degree of concern

Azzess Data Sufficiency: Considered all availahle data

Fy

Classify stations as Tier 1 or 2 based on sediment
chemistry data, fish tissue res due levels and acute
tozcity bioassay

Drata Source:
Mational Sediment Inventory version 1.1 (1996)
UIEPA-OZT

Mote:

IModerate degree of concern = watersheds with 10 or more Tier | stations
and greater than 75% of dl staions are Tier 1 or Tier 2.

High degree of concern = watersheds wath 20 or more Tier 1 stations and
greater than 75% of all staions are Tier | or Tier 2.

Inconclusive data = watersheds with data but do not have moderate or lngh
degree of concern

4. Contaminated Sediments 1980-1993
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Flowcharts for Indicator Data Processes - Version 1.3

Map 5 — Ambient Water Quality Data — Toxic Pollutants

Score 00 0-10 %% samples in exceedance
Soore 1 11-50 946
Score 2 x50 %

Calculate percent of samples in excesdance of national
citeria by CU

1
Azsess Data Sufficiency: Each CTJ must have at least

20 samples representing rinitmum of five sites over
the period 1930-1997

Calculate number of samples in exceedance by C1J
Calculate total mumber ofsamples by CU

Additional Data Frocessing

Locate samples by CUJ I
]
Caloulate national cnteria for the pollutants I

Retriewe samples for selected pollutants

Storage and Retriewa Database (STORET)
1990-19597
USERA-OWOW

AData Cwiner—w

5. Ambient Water Quality Data - Four Toxic Pollutants 1990-1997
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Flowcharts for Indicator Data Processes - Version 1.3

Map 6 — Ambient Water Quality Data — Conventional Pollutants

Score 0: 0-10 %% samples in exceedance
Soore 1 11-25 %%
Score 2 » 25 %%

Caleulate percent of samples in exceedance of national
citeria by CUJ

Aggess Data Sufficency: Each CU must have at least
20 samples representing minimum of five sites over
the period 1990-1997

Fy

Calculate number of samples 1n exceedance by CU
Caloulate total number ofzamples by CU

Additional Data Pracessing

F Y

Locate samples by CU I

Calculate national coteria for the pollutants

!
Retrieve samples for selected pollutants I
|

Storage and Retrieval Databasze (STORET)
1990-1337
UTSERA-OWOW

A-Data Chner —pe o

6. Ambient Water Quality Data - Four Conventional Pollutants 1990-1997
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Flowcharts for Indicator Data Processes - Version 1.3

A——— Additional Data Processing —m

Map 7: Data Profile for Wetland Loss Index

Seare 00 Low level ofwetland loss
Soare 10 Moderate level of wetland loas
Score 2 High level of wetland loss

Cdculate composte score by applying scorng rule described in the following table.

Score Fa=10 Score 7a= 1 Score 7a=2
Score Fbh =0 o 1 2
Score Th = 1 1 1 pd
Score Th= 2 2 2 prd

Iap 7a Score
Iap Th Score

7. Wetland Loss Index 1982-1992; 1780-1980
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Flowcharts for Indicator Data Processes - Version 1.3

Map 7a —Wetland Loss Measured by the NRI

Scare 00 Low level af wetland loss (30% chance <0 9%)
Soore 10 Moderate lewel
Score 20 High lewel (80% chance > 2%%)

T

Perform two statistical tests to categorize the wetland loss infommation
while taking into account the uncertainty of the wetland loss data

If there 1z an 80% or ligher probability that the wetland loss 15 =2%%
then score as ahigh level of wetland loss

Else ifthereis an 80% or higher probability that the wetland loss <0%:
{1.e. net gain) then score as alow level of wetland loss

Elze score as amoderate level o f wetland 1oss

Additional Data Proce ssing ——m

T

Azsess Data Sufficiency: Al avalable data are used

Assion to all & digt CU°s based on 6 digt

> o

&
|

Calculate %6 wetland loss between 1952-1992 by
f-digit accounting units

Diata Source:

Mational Fesources Inwentory (MEID)
1552

UEDA-NECE

M—— [ata Cwiner

7a. Wetland Loss Measured by National Wetlands Inventory 1982-1992

20



Flowcharts for Indicator Data Processes - Version 1.3

4—Data Owner —p —— Additional Data Processing ——

Map 7b —Wetland Loss Measured by the NI

Score 00 Low level of wetland loss (<30 %)
Score 10 Moderate level (30-70 %4)
Score 20 High level (= 70%5)

Calculate % wetland loss by CU by averaging state walues I

Azsess Data Bufficiency: &1l avalable data are used

Caloulate %% histonc wetland loss hetween 17803 to
1980z by state

Crata Source:

Matonal Wetlands Inventory (MWI)
1780s-1980=

TEFWa

7b. Wetland Loss Measured by National Wetlands Inventory 1780-1980s
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Flowcharts for Indicator Data Processes - Version 1.3

Map 8. Aquatic’Vetland Species at Risk

Score 00 1 specties known & risk
Score 1 2-5 species known & nsk
Score 20 >3 species known & risk

Calculate mumber of species at risk by CU I
Iy

Aszess Data Sufficency: All avalable data are used I
Locate ocourrences of species atnisk by CU I

Additional Data Proce ssing ———

P
g

Summarize occurrences since 1970 of agquatic and
wetland species that are classified by the Mational

Heritage Metwork as imperiled or wulnerable, orlisted
under Federal Endangered Species Act

Data Cwiner

Diata Source:
Biologica and Conservaton Data System (1994 or

19936 Update)
The Mature Conservancy

8. Aquatic/Wetland Species at Risk 1996
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Flowcharts for Indicator Data Processes - Version 1.3

Map 9: Pollutant Loads Discharged Above
Permitted Limits — Toxic Pollutants

>

Score 00 Mo ageregate loads in excess of total permits
Score 10— 20%s
Score 2 F 20%

Additional
Data
FProcessing

A ?

Azzess Data Buffidency: A watershed has insufficient dataif more than
10% ofthe major facilities {or more than 50% of the minor facilities in the
abzence ofamaor faality) do not have DME data. [fnodischareers are
present, the watershed 1z scored as hawing insuff cent data

;

Calculate annual loads and pertitted discharges by
CU from DME data for selected tozxic pollutants

Data Source:

Permit Compliance System (PCS)
1997

USERPA-OECA

—————— [Data Owner

9. Pollutant Loads Discharged Above Permitted Limits - Toxic Pollutants 1998
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Flowcharts for Indicator Data Processes - Version 1.3

Additional

Oata
Frocessing

>

-

Cata Chener

Map 10: Pollutant Loads Discharged Above
Permitted Limits — Conventional Pollutants

Seore 0 Mo ageresate loads in excess of total permits
score 10 0 —40%
doore 20 = 40%0

T

Assess Data Sufficency: & watershed has insufficient data1f more than
10% of the major faclities {or more than 50% of the minor facilities in the
absence of amaor faclity) do not have DME data. Ifno dischargers are
present, the watershed 1z scored as having insuffi cent data

I

Calculate annual loads and permitted discharges by
CU from DME data for selected conventional
pollutants

Drata Source:

Permit Compliance System (PCS)
1987

USERA-CECA

10. Pollutant Loads Discharged Above Permitted Limits - Conventional Pollutants 1998
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Flowcharts for Indicator Data Processes - Version 1.3

Additional Data Processing

A—Data Owner—me o

Map 11: Urban Runoff Potential

Score 0 == 1% land area above 25%6 imp ervousness
Score 10 1-4 545
Score 2: = 4%

Calculate percent of total watershed area with more
than 25 % imperviousness by C1J

\
T

Assess Data Sufficiency: &1l avalable data are used

Calculate total area o f Census block groups within a
CU with more than 2 5% inp erviousness

Calculate average imperwiousness by Census hlock
Eroup

Fy

Caleulate urban area by Census block group by
regression analyss

Data Source:

1980 Population

1990 Population and Housing
115 Bureau of Census

11. Urban Runoff Potential 1990
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Flowcharts for Indicator Data Processes - Version 1.3

Map 12: Index of Agricultural Runoff Potential

Score 00 Low level of potential impact (1st quartile)
Score 1 Moderate level of potential irnpact (2nd and 3rd quartiles)

Score 20 High level of potential impact (4th quartile)

Ranls sum of ranls I

Calewlate sum of ranls, I

A
I

Additional Data Processing ———»

Idap 12a Rank
Idap 12b Fanl
k J Ilap 12c Seore

12. Index of Agricultural Runoff Potential
(Based Upon Nitrogen, Sediment and Pesticide)(1990-1995)
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Additional

Clata
Frocessing

>

>4

Data Chwiner

Map 12a: Potential Pesticide Runoff from Farm Fields

Seoore ) Low Potential {1st quartile)
Score 1 Moderate Potential (2nd and 3rd quartile)
Score 20 High Potential (dth quartile)

T

Caloulate and rank pesticidelozs per unit area by CU

Agsess Data Sufficiency: Mo data mifficiency threshold 12 applied

T
Assion pesticide loss for each MEI sampling point
using the Mational Pesticide Lozs Databasze (TAES,
Texas) generated from GLEAMS simulation

Drata Source:

1992 Matonal Resource Inventory (MR,
MECS-TTE0A

1992 Census of Agniculture 113 Bureau of Census

12a. Potential Pesticide Runoff from Farm Fields 1990-1995
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Flowcharts for Indicator Data Processes - Version 1.3

Map 12b: Potential Nitrogen Runoff from Farm Fields

Score 0 Low Potential (1st quartile)
Score 10 Moderate Potential (2nd and 3rd gquartile)
Score 20 High Potential (4th quartile)

Data
Frocessing

Caleulate and rank mitrogen indicator by combining
two tuno ffindices for comtmercial nitrogen fertilizer,
and manure nitrogen

o= Additional —pe

Azzess Data Sufficency: Mo data sufficency
threshold 15 applied

Calculate runof indices by CU

Data Chwner

Calculate runo ff index for each MR sampling point
for commercial nitrogen ferilizer

A

Calculate runoff index by farm and county for
mature nitrogen

?

1992 Matonal Eesource Inventory (MED,
MRCE-TIE0A
1992 Census of Agriculture, U5, Bureau of Census

Drata Source:

12b. Potential Nitrogen Runoff from Farm Fields 1990-1995
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Flowcharts for Indicator Data Processes - Version 1.3

Map 12c: Sediment Delivery from Cropland and Pastureland

. r:.-..‘ Score 0 Low Potental (12 quartile)
g = Score 1 Moderate Potential (M and 3 quartiles)
= o L Score 2 High Potential (4% gquartile)
= ]
o P
=L o ry
\ 4 |
4 Eank SWAT sitmulated seditnent wield by CU I
ry

Sinulate sediment vield by ClT using SWAT

Drata Source:
Hydrologic Unit Modelng ofthe U8 (HUMUS),
TAES

STATEGO, USDA-WNRCS

UEGE LULC and Census of Agriculture Land Use
1992 Mational Resnurces Inwentoty (MR

— Diata Cwner

12¢. Sediment Delivery to Rivers and Streams from Cropland and Pastureland 1990-1995
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Map 13: Population Change

Score 00 Declined or o change
Secore 10 0-7%% increase
Score 2 ¥ 7% increase

n
=
&
[ui]
[ ]
=
Dﬁ‘j Calculate %% increase in population by CTUJ I
O ry
=
=
82
=
]
< Azzess Data Suffidency. Population density by O should be greater than 6 58
per sguare fmile
Locate block group by CU I
v
&
Calculate population in 1980 and 1990 by hlock

group

Drata Source:
U5 Bureau of Census (1980 and 1930)

A— Data Owner

13. Population Change 1980-1990
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Map 14: Hydrologc Modification Caused by Dams

Agsess Data Sufficiency: Consider dams with
minirnum height of 6 £ and masmum storage of at
least 50 ac-ft, or dams with rinimum height of 25 £
and mazirmam storage ofatleast 15 ac-fi

Score 0 Low volumes ofimpounded water ()
Score 1 Moderate
Score 20 High
g
= A
4 |
5
DE_ Calculate total storage capaaty of all damsin the CU I
[Aa]
o Y
(]
m
=
g
=
=
=T

1

Agsen CU for each dam based on the latitude-
longitude coordinates

|
Mational Inventory of Dams Database
USCOE, 1995-19946

A— Data Chner —p

14. Hydrologic Modification Caused by Dams, 1995-1996
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Additional

Oata
Frocessing

15. Estuarine Pollution Susceptibility Index Based Upon Pollution Loads and Pollution

-

> o

d———  [ata Chwner

Map 15: Estuarine Pollution Susceptibility Index

Soore 0 Low susceptihility ()
Seore 1 Moderate
Scoore 2 High

1

Convert merged CAF rating to CT uang weighted CAF dranage areas

when necessary

Iierge particle retention efficiency (PRE) rating and predicted concentration
of M and P rating for each CAF

Each CAF iz rated as low susceptihility, medium
susceptibility, or high susceptibility in 3 different
categories

Coastal Assessmnent Framewnrls
Mational Coastal Pollution Inventory
Strategic Assessment for Near Coastal "Waters,

MNOA A Reports

Retention Characteristics of
Estuaries, 1989-1991
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16. Intentionally Skipped
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Additional Data Processing EEE—

a4— [ata Cwner —» -«

Map 17: Atmospheric Deposition

Soore 00 <=4 ke/Hafyr of Mitrogen Deposition fom
Mitrate and Atnmomum

Socore 10 ==7 ke/Hafyr of Mitrogen Deposition fom
Mitrate and A ordum

Score 20 =7 ko/Hafvr of Mitrogen Deposition from
Mitrate and A ordum

Drata from 200 MADP/NTH sites were extrapolated to
the ~2100 HUCs in the conterrinous U3 wa
“Kriging” The walues for each HUC were
detertnined by using the Knging contoured value at
the “hydrologic centroid” ofthe HUC. The
hydrologic centroid was computed as the average
latlon coordinate from RF2.

Mational Atmospheric Deposition Program/Mational
Trends Network (MADETNTH)

17. Atmospheric Deposition
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M ethodology for Source Water Condition for Drinking Water

Three component indicators: 1) Occurrence of Contaminants in Surface and Ground Waters (Map 3c), 2) SDWIS
Surrogates of Source Water Condition (Map 3b), and 3) Rivers and Lakes Supporting State Drinking Water Uses
(Map 3a), werefirst merged into asingle Indicator of Source Water Condition for Drinking Water Systems and this
indicator was tallied with other indicators of watershed condition using conditional weights that do not double count
the scores assigned in Map 1 derived from the state 305(b) report.

First, Theinitial score the two maps 3c and 3b were combined to show use the worst reported condition. The
resulting intermediate map was then combined with the information in Map 3a

The resulting scores are al in the customary 0,1,2, Insufficient data categories scores shown in column 4. Column
4 values are then combined with Map 3c to produce Map 3.

of worst score]

STORET Column 1 | SDWIS Column 2 Column 3 Column 4 305(b)Column5 | Map 3 Rollup
Column 6
On Map 3c If On Map 3b the Then The Intermediate | If the resulting And If On Map 3a | Then The Second Inter-
Color is: Scorelis [Simpleuse |Scorelis: The Color Is: mediate Score2is:

Insufficient Data

Insufficient Data

Insufficient Data

Insufficient Data

Insufficient Data

Insufficient Data

Green 0 Green 0
Yellow 1 Yellow 1
Purple 2 Purple 2
Green |. Data 0 Green |. Data Insufficient Data
Green 0 Green 0
Yellow 2 Yellow 1
Purple 3 Purple 2
Yellow |. Data 1 Yellow |. Data 1
Green 1 Green 1
Yellow 1 Yellow 1
Purple 2 Purple 2
Purple |. Data 2 Purple |. Data 2
Green 2 Green 2
Yellow 2 Yellow 2
Purple 2 Purple 2
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Scoring Map 3 In the overall NWAP Rollup

The decision key below resolves the differences that may arise from using both maps 1 and 3 in the same overall NWAP rollup. Map 1 shows
the extent to which the designated uses in state water quality standards are met , and Map 3 shows the degree to which just the state drinking
water designated uses are met according to the new composite map 3a, 3b, and 3c composite. The intention was to add points in the master
watershed condition composite only to those watersheds that should get increased "badness” points because of drinking water conditions revealed
in Map 3. Thetable below isthe derivation of how that was done.

Map 3 Condition If ConditionOnMap 1is: Then Use AsMap 3
Score in the overall rollup
Insufficient Data Insufficient Data Zero
Green Zero
Yellow zero
Purple Zero
Green |. Data Zero
Green Zero
Yellow Zero
Purple Zero
Yellow |. Data 1
Green 1
Yellow Zero
Purple Zero
Purple |. Data 2
Green 2
Yellow 1
Purple Zero
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M ethodology for Watershed Condition

Wate r"-_-‘-l-\e.::l
Data

State Water Quality
Inventory Data Showing
Public and Aquatic
Health Use Attainment

Y -
{1)State/Tribal 305(b) Data

J

Othe:_' Indicators of Score
Public Health and =2 g
Environmental Condition =
I -
(2)Eish and Wildlife
Consumption Advisories
(3 S5ource Warer Qualivy Score
Indicators--Drinking Water Between
Systems 8 and |7
(41Contaminated Sediments
Ambient Warer Quality Data
(5)Toxics
(6)Conventionals Score <8
{7)Wetland Loss Index 9 Data
I Sufficient
Data Sufficiency - E]Ilta
ot
At Least 4 of 7 Data Layers T
: yers) Sufficient
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%

9

Wate r*:-"hed
Condition

L om pone nt

of the Continuum

Watersheds with More
Serious Water Quality
Problems

Watersheds with Less
Serious Water Quality
Problems

Watersheds with
Better Water Quality

Watersheds with
Insufficient Data




M ethodology for Watershed Vulnerability

Watershed Watershed
Data Vulhe rn[-:i|i+}?
C'D”"\PDHEH'I'

-:::r'r: the Continuum

Score
Stressors and Loadings —> >=9 —> |Watersheds with Higher
eeffan VYulnerability to Pollution

(Bl AquaticiWetland
Species at Risk

Loads Above Limits:
(1 Taxlcs

{10y Conventlonals
{11 Urban Runofi Potential
(1 2)Index of Agricultural SCare

Runoffl Potential = <9 = Watersheds with Lower |

(13 Population Change - .
(14)Hydrologic Modification Data Vulnerability te Pollution

{15)Estuarine Pallution Sufficient
Susceptibility Index
(1 7) Atmospheric Deposition

Data Sufficiency Watersheds with
(At least 7 or 7 data layers) 9 + % Insufficient Data
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